Purification of charybdotoxin, a specific inhibitor of the high-conductance Ca2+-activated K+ channel.
Charybdotoxin is a high-affinity specific inhibitor of the high-conductance Ca2+-activated K+ channel found in the plasma membranes of many vertebrate cell types. Using Ca2+-activated K+ channels reconstituted into planar lipid bilayer membranes as an assay, we have purified the toxin from the venom of the scorpion Leiurus quinquestriatus by a two-step procedure involving chromatofocusing on SP-Sephadex, followed by reversed-phase high-performance liquid chromatography. Charybdotoxin is shown to be a highly basic protein with a mass of 10 kDa. Under our standard assay conditions, the purified toxin inhibits the Ca2+-activated K+ channel with an apparent dissociation constant of 3.5 nM. The protein is unusually stable, with inhibitory potency being insensitive to boiling or exposure to organic solvents. The toxin's activity is sensitive to chymotrypsin treatment and to acylation of lysine groups. The protein may be radioiodinated without loss of activity.